In this paper, we consider a class of five-dimensional Ricci-flat vacuum solutions, which contain two arbitrary functions µ(t) and ν(t). It is shown that µ(t) can be rewritten as a new arbitrary function f (z) in terms of redshift z and the f (z) can be determined by choosing particular deceleration parameters q(z) which gives early deceleration and late time acceleration. In this way, the 5D cosmological model can be reconstructed and the evolution of the universe can be determined.
Ricci flat (R AB = 0) five-dimensional manifold. The consequent cosmology in STM theory is studied in [15] , [16] , [17] .
II. DARK ENERGY IN A CLASS OF FIVE-DIMENSIONAL COSMOLOGICAL MODEL
Within the framework of STM theory, a class of exact 5D cosmological solution was given by Liu and Mashhoon in 1995 [19] . Then, in 2001, Liu and Wesson [15] restudied the solution and showed that it describes a cosmological model with a big bounce as opposed to a big bang. The 5D metric of this solution reads
where dΩ 2 ≡ dθ 2 + sin 2 θdφ 2 and
Here µ = µ(t) and ν = ν(t) are two arbitrary functions of t, k is the 3D curvature index (k = ±1, 0), and K is a constant. This solution satisfies the 5D vacuum equation R AB = 0. So, the three invariants are
The invariant I 3 in Eq. (3) shows that K determines the curvature of the 5D manifold. It would be pointed out that the 5D and 4D Planck mass are not related directly, because of 5 G AB = 0, in the STM theory. So, in 4D we can take κ 2 4 = 8πG 4 , where G 4 is 4D Newtonian gravitation constant. Using the 4D part of the 5D metric (1) to calculate the 4D Einstein tensor, one obtains
In our previous works [17] , the induced matter was set to be a conventional matter plus a time variable cosmological 'constant' or three components: dark matter radiation and x-matter. In [18] , we pointed out the correspondence between the arbitrary function f (z) and scalar field potentials. In this paper, we assume that the induced matter contains two parts, for simplicity: cold dark matter (CDM) ρ cd and dark energy (DE) ρ de . So, we have
where
From Eqs. (5) and (6), one obtains the EOS of the dark energy
and the dimensionless density parameters
where ρ cd0 =ρ cd0 A [17] ,
from which we see thatμ /µ > 0 represents an accelerating universe,μ /µ < 0 represents a decelerating universe. So the function µ(t) plays a crucial role of defining the properties of the universe at late time. In this paper, we consider the spatially flat k = 0 cosmological model. From the above Eqs. (7)- (11), it is easy to find that the equations does not contain ν(t) explicitly, which is included in A. So, to avoid boring choice of the concrete forms ν(t), we use A 0 /A = 1 + z and define µ 2 0 µ 2 z = f (z), and then find that the Eqs. (7)- (11) can be reduced to as follows in redshift z
From Eq. (15), we find that it is an ordinary differential equation of function f (z) w.r.t. redshift z, once one form of q(z) is given. In Ref. [10] , the scalar potentials are constructed from a given deceleration parameter q
, where p is a constant. In our case, with this spirit, we also can reconstruct the forms of function f (z) from a given concrete form of q(z). As a example, we consider the following deceleration parameter
where, α and β are positive constants determined by observation values. By this assumption, one obtains f (z)
where, C = exp (2α/β) is an integral constant determined by f (0) ≡ 1. Once f (z) is specified, the evolution parameters, such as Ω cd Ω de and w x are obtained at one time. From Eq. (16), one fine that
The current observation value q 0 = −0.67 ± 0.25 determines the parameter α. And, the parameter β has relation with the ratio of Ω cd and Ω de , which is constrained by early cosmological observations. By set α = 1.17 and β = 1.7, the evolution of these parameters is plotted in Fig. 
III. CONCLUSIONS
A general class of 5D cosmological models is characterized by a big bounce as opposed to the big bang in 4D standard cosmological model. This exact solution contains two arbitrary functions µ(t) and ν(t). By careful observation, one finds that the dimensionless density, deceleration parameters and EOS of dark energy are independent on ν(t) explicitly which is included in A. In terms of redshif z, µ(t) can be rewritten into a new arbitrary function f (z). Once the forms of the arbitrary function f (z) are specified, the universe evolution will be determined. In this paper, we reconstruct the arbitrary function f (z) by assuming a particular form of deceleration parameter q(z). In this way, the 5D cosmological models are reconstructed and the evolution of the universe can be determined. 
